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The effect of 8-methoxypsoralen plus long-wave ultra-
violet light (PUV A) on Langerhans cell was examined in 
guinea pigs using ATPase staining method. The number 
of ATPase-positive Langerhans cells gradually de-
creased until 5 to 7 days after PUV A treatment, when it 
was found to be less than 10% to 20% of the original 
density. Even the ATPase-positive cells exhibited abnor-
mal appearance. The dendritic processes were shortened 
or disappeared and the central body became oval or 
round. These changes in population and morphology of 
Langerhans cell almost returned to normal by 14 days. 
The inhibitory effect of PUV A on the induction of 
contact hypersensitivity may be partly due to the alter-
ations of Langerhans cells. Furthermore, the damage on 
the antigen-presenting cells may accelerate the devel-
opm.ent of PUV A-induced tumors. 
During the past few years, photo chemotherapy using psora-
len and high-intensity long-wave ultraviolet light, known as 
PUV A, has been shown to be considerably effective in the 
treatment of psoriasis and several other conditions. Although 
therapeutic effect of PUV A is now undoubted, precise mecha-
nism of action and long-term side effects are not fully under-
stood. The most well-known, and probably most important 
effect of PUV A is related to its suppressive effect on the 
hyperproliferative state of the psoriatic epidermis caused by 
inhibition of DNA synthesis [1-3). 
Recently several investigators have drawn attention to im-
munological effects of PUVA. Scherer, Kern, and Braun-Falco 
observed UV A-induced inhibition of proliferation of PHA-stim-
ulated lymphocytes from humans treated with 8-methoxypso-
ralen (B-MOP) [4]. Similar studies have been pelformed also 
by other workers [5-9). The number and proportion of circu-
lating T lymphocytes is reported to be influenced by repeated 
exposures to PUVA radiation [7,10,11)' Recently, we, as well as 
other workers [12,13], demonstrated an inhibitory effects of 
PUV A on the induction of contact sensitivity in guinea pigs, 
although its mechanism is not clear (unpublished observations) . 
Expanding evidence suggests that epidermal Langerhans cells 
are important for the induction of delayed contact hypersensi-
tivity. Therefore, in the present study, we examined the effect 
of PUV A on epidermal Langerhans cells in guinea pigs using 
ATPase staining. 
MATERIALS AND METHODS 
Experimental Anim.als 
Hartley albino female guinea pigs, weighing 450 to 500 gm, were 
used. 
Light Source 
The light sow'ce, a fluorescent black light (Toshiba FL 20S BLB, 
Toshiba Medical Supply, Tokyo) emitting rays between 300 to 420 nm 
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(mainly UVA ligh t peaking at 360 nm) was used, and 5 lamps were 
housed in a reflector unit. The irradiance of UV A (320 to 400 nm) 
which was measw'ed by Toshiba UV 365 radiometer (Toshiba Medical 
Supply, Tokyo) was 4.2 mw/cm2 at a distance of 15 cm. 
P UVA Treatment 
The back area of guinea pigs was prepared by depilating and subse-
quently clipping any remaining hairs. Right side of the area was treated 
with PUV A by the following procedure: 0.3 rnl of 1 % 8-methoxypsoralen 
solu tion (Oxsoralen Lotion, Taisho Pharm. Co., Tokyo) was applied to 
a 4 X 6 em area of the site 1 hr prior to black-light irradiation. Three 
guinea p igs were exposed to 3.8J/ cm2 (Group I) and the other 3 to 7.6J / 
cm" of UV A (Group II). These doses are equivalent to approximately 
2 and 4 minimal photo toxic doses, respectively, in guinea pigs. 8-MOP 
alone and UV A alone was exposed to either side of the back of 
addi tional 3 guinea pigs. 
Lan.gerhans Cell Stainin.g Methods 
Five millimeter punch biopsies were performed in both sides of the 
back at 1,2,3,5,7,14 days after PUVA treatment. The specimens ob-
tained from the anatomically symmetrical left side skin were served as 
normal control. Epidermal sheets were prepared and stained with 
adenosine triphosphatase (ATPase) according to the report of Juhlin 
and Shelley [14]. That is, the epidermis was separated from the dermis 
by incubation in EDTA and fixed in cacodylate-formaldehyde solution. 
Then it was incubated in ATP-lead nitrate solution for 20 min and 
immersed in ammonium sulfide solution. The specimen was mounted 
in glycerine jelly. 
Cell Evaluation 
The enzymatically active cells were counted by means of a reticle 
fitted into the eyepiece of the microscope and calibrated at a magnifi-
cation of 400x. One field outlined by the reticle corresponded to an 
area of 0.OOO625/ mm". In each specimen, cells were counted in 5 to 10 
fields, as which in terfo llicular areas were selected. The cell populations 
were expressed as average number of cells per mm2• 
RESULTS 
The ATPase-positive cell population was summru'ized in the 
Table. Both groups showed apparent decrease in the number 
of the cells after PUV A treatment. In Group I, no significant 
change was observed at 1 day after PUV A treatment. Two days 
later, ATPase-positive cells indicated approximately 25% de-
crease in the number and morphologic changes. Dendritic proc-
esses were shortened or disappeared and the central body came 
into oval or round. There were no changes in the size of these 
cells. The degree of staining of the oval or round cells became 
Effect of P UVA on Langerhan.s cell population 
Langerhans cells, no/ mm' 
Day" 
Group Jh 
Od 903 
1 894 
2 678 
3 369 
5 266 
7 171 
14 879 
" Days after PUV A treatment. 
"Guinea pigs with 3.S J-PUVA. 
C Guinea pigs with 7.6 J-PUVA. 
d Condition before PUVA treatment. 
Group Il' 
912 
724 
436 
259 
87 
116 
901 
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somewhat more heavily than those of normal cells, but this 
difference was not significant. The pattern of distribution of 
them were not uniform in the interfollicular areas. Normal 
appearing cells were rarely observed. During the next 4 days, 
they gradually decreased. At 7 days, unlike 3 to 5 days after 
PUV A treatment, normal morphological cells reappeared. Two 
weeks later, the distribution, the population and the morphol-
ogy of the ATPase-positive cells returned to normal. 
On the other hand, Group II already indicated the change in 
the density and in the morphology of these cells at 1 day after 
PUV A treatment. The number decreased to about 80% of the 
normal condition. Morphologically, most cells were observed as 
round cells without dendrites. During the next 5 days they 
depleted more and more, and normally shaped cells were not 
observable at all. Only less than 10% of the original population 
was found at 5 days. Group II also showed return to normal 
distribution, population and morphology at 2 weeks after PUV A 
treatment. 
Almost no ' alterations were observed in non-treated site at 
any period. Neither 8-MOP alone nor UVA alone influenced on 
ATPase-positive cells. 
DISCUSSION 
Our results indicate that Langerhans cells are remarkably 
sensitive to PUV-A tre-atment: The apparent density of epider-
mal Langerhans cells fell dramatically at the PUV A-treated 
guinea pig skin. The number of ATPase-positive cells gradually 
decreased until 5 to 7 days after PUV A treatment, when it was 
found to be less than 10% and 20% of the original density, in 
Group II and I, respectively. Even the ATPase-positive cells 
that were identified at the treated site exhibited abnormal 
appearance. The dendritic processes which are characteristic of 
Langerhans cell were not apparent. However, these changes 
induced by PUV A were transient. The density and morphology 
of Langerhans cell almost returned to normal by 14 days after 
PUV A treatment. These findings are closely similar to those 
observed by Toews et al in UVB-irradiated mouse skin [15]. 
Neither 8-MOP alone nor UVA alone showed any effects on 
Langerhans cells. 
Silberberg et al observed close apposition of Langerhans cells 
to mononuclear lymphocytes-like cells at sites of contact al-
lergic hypersensitivity reactions [16]. Moreover, increased num-
ber of Langerhans cells have been found in lymphatics and in 
draining lymph nodes at site sustaining contact hypersensitiv-
' ity. These observations draw the attention to the possible role 
of Langerhans cells in the induction and manifestation of con-
tact sensitivity. 
Shelley and Juhlin demonstrated the selective uptake of 
·various contad 'allergens by Langerhans cells using histochem-
ical staining methods [18]. It has been suggested that Langer-
hans cells are epidermal macrophage-like cells bearing Fc and 
C3 receptors [19] and expre'ssing the Ia antigen which are 
important for T lymphocyte stimulation [20,21]. 
Greene et al observed that trinitrophenyl-conjugated antigen-
presenting cell from mice irradiated with UVB lose their sen-
sitizing capacity and that the UVB irradiated mice immunized 
with such cells develop antigen-specific suppressor T cells 
[22]. More recently, Toews, Bergstresser, and Streilein have 
shown that Langerhans cells were required for induction of 
contact sensitivity and that a high degree of antigen-specific 
unresponsiveness was induced when antigen was presented 
through skin deficient in Langerhans cells [15]. Sauder et al 
also demonstrated that antigen presentation by Langerhans 
cells were affected by UV treatment, while it had no significant 
effect on the expression of Fc receptors or Ia antigens by 
Langet:hans cells [23]. Therefore, the apparent depletion of 
ATPase-positive cells by UVB or' PUV A trea~ment does not 
necessarily mean the destruction of Langerhans cells, but it 
may represent functional changes of the cell. 
In conclusion, we observed the decreased number of A TPase-
positive Langerhans cells at PUV A-treated skin. Although the 
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mechanism of inhibitory effect of PUV A on the induction of 
contact hypersensitivity has not been fully elucidated, it may 
be partly due to the functional alterations of Langerhans cells 
induced by PUV A. Therefore, we must remember the possible 
inhibitory effect of PUV A on delayed hypersensitivity reactions 
as one of the side effects or as one of the indications of this 
photochemotherapy. Furthermore, we cannot exclude the pos-
sibility that the effect of PUV A on antigen-presenting cells or 
suppressor T cells may accelerate the development of PUV A-
induced tumors in a similar fashion to that of UVB-iITadiation 
which inhibits the rejection of UVB-induced tumors [24-26]. 
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